The mitochondrial hypervariable region 1 (HVR1) sequence of 67 goats belonging to the Girgentana, Maltese and Derivata di Siria breeds was partially sequenced in order to present the first phylogenetic characterization of Sicilian goat breeds. These sequences were compared with published sequences of Indian and Pakistani domestic goats and wild goats. Mitochondrial lineage A was observed in most of the Sicilian goats. However, three Girgentana haplotypes were highly divergent from the Capra hircus clade, indicating that a new mtDNA lineage in domestic goats was found.
Domestic goats (Capra hircus) are important and adaptable animals that humans have domesticated (Porter 1996) . They provide a full range of useful products to humans including meat, milk, skin and hair. Archaeological studies showed that goats were probably first domesticated in the Fertile Crescent region around 10 000 years ago (Zeder & Hesse 2000) . Mannen et al. (2001) have suggested that at least two wild species of the genus Capra have contributed to the gene pool of domestic goats, whereas a second independent domestication event may have given rise to the Cashmere-like goat breeds in Pakistan (Meadow 1993) . However, most of the issues related to the origins of domestic goats still remain uncertain and controversial.
To elucidate the origin and genetic diversity of caprine breeds, recent studies based on mtDNA sequences (Luikart et al. 2001; Sultana et al. 2003; Joshi et al. 2004) have allowed the identification of several maternal lineages, suggesting that the goat was domesticated from different populations of the wild bezoar goat (Capra aegagrus). In domestic goats five maternal lineages (A-E) have been described based on mtDNA data. Luikart et al. (2001) There are several hypotheses about the origin of Sicilian goats. According to morphology, the Girgentana breed probably came from Afghanistan and the Himalaya regions (Portolano 1987) . The origin of Maltese and Derivata di Siria goats remains uncertain. However, it has been suggested that the Maltese goat originated in Malta Island due to crosses among the typical Mediterranean common goat and some breeds from North Africa; the Derivata di Siria probably came from the Middle East (Porter 1996) . In 1983, the Girgentana population consisted of 30 000 (Associazione Nazionale della Pastorizia (ASSONAPA 1984), while 10 years later almost 98% of the initial population disappeared (Giaccone et al. 1994) . The aim of this study was to genetically characterize Sicilian goat breeds using the mtDNA HVR1 sequence. It should be noted that Maltese and Derivata di Siria goats were investigated previously using blood biochemical polymorphisms (Rasero et al. 1988) .
Blood samples from 67 Sicilian goats were collected from the Agrigento (Girgentana n ¼ 33, Maltese n ¼ 11 and Derivata di Siria n ¼ 9) and Palermo (Girgentana n ¼ 14) provinces. DNA was isolated from blood samples using a phenol-chloroform extraction method.
A fragment of the mtDNA control region was amplified using primers CGCTCGCCTACACACAAATA and AATGCCCATGCCTACCATTA (Amills et al. 2004) , resulting in 546-bp fragment. Amplified products were sequenced in a 3730 DNA Analyser (Applied Biosystems, Foster City, CA, USA) according to the manufacturer's instructions.
Sequences (DQ241305-DQ241371) were aligned via Clustal W (Thompson et al. 1994 ) using BioEdit v7.0.5 (Hall 1999) . Included in the analysis were 14 mtDNA HVR1 sequences from seven wild goat species (Rozas et al. 2003) , genetic diversity indices (number of haplotypes, haplotype diversity, number of polymorphic sites and nucleotide diversity) were determined for each breed as well as for the whole Sicilian population (Table 1) . A neighbour-joining (NJ) tree was constructed with MEGA v3.0 (Kumar et al. 2004 ) using the Tamura-Nei model with a ¼ 0.29 (according to Luikart et al. 2001 ) and 1000 bootstrap replications. Genetic distances between Sicilian breeds were computed with the same parameters. Thirty-three haplotypes were obtained from the 67 HVR1 sequences; these included five haplotypes typical for the Maltese breed and four haplotypes typical for the Derivata di Siria breed. Only two haplotypes were shared between breeds, one between the Girgentana and Maltese breeds and one between the Girgentana and Derivata di Siria breeds. The remaining 22 haplotypes were typical for the Girgentana breed. The Girgentana goat breed displayed the highest haplotype diversity (0.963 ± 0.011) and nucleotide diversity (0.02415 ± 0.00530). This haplotype diversity is in accordance with the previously described values in Indian and Chinese goats (Joshi et al. 2004; Chen et al. 2005 respectively), although the Girgentana breed suffered a drastic decrease in its population size during the 1980s. Genetic distances comparing Girgentana vs. Maltese and Derivata di Siria were 0.023 ± 0.004 and 0.026 ± 0.004 respectively. The lowest genetic distance was found between the Maltese and Derivata di Siria breeds (0.012 ± 0.003).
The NJ tree ( Fig. 1) indicates that some Sicilian haplotypes were more closely related than with other populations, suggesting genetic isolation in Sicilian breeds. The mitochondrial lineage A was detected in all Sicilian haplotypes with the exception of three Girgentana haplotypes that were very different from previously described lineages. These three haplotypes clustered with wild goat haplotypes (Fig. 1) . This result could be explained assuming a new mtDNA lineage or a historical introgression from wild goats. Further studies will be needed to investigate the origin of the Girgentana goat, one of the most autochthonous breeds in Sicily. In addition, the extinction of the Girgentana breed may result in the loss of important genotypes in domestic goats. This reinforces the need to promote a conservation program to avoid the extinction of Girgentana goat breed.
